r « 

METHOD FOR INCREASING USING TIME OF A BATTERY OF A MOBILE 
STATION Est A COMMUNICATION SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[1] The present invention generally relates to mobile communications, and more 

particularly to a system and method for increasing the use time of a batteiy of a mobile 
station (MS) in a mobile communication system. 

I* 

2. Backgroimd of the Related Ait 

[2] Mobile service providers traditiona% provide service such that all mobile 

stations have a same retrieval period of slots of a pagii^ channel (hereinafter, referred to 
as "retrieval period"). That is, in all mobile stations, slot cycle index values, which are a 
factor of deciding the retrieval period of the mobile station, are all set to a same value. 
Each MS transitions from a sleep state to an active state according to the slot cycle index 
value, thereby retrieving pagii^ messages transmitted to itself. 

[3] Fig. 1 shows a retrieval period used by many related-art mobile stations. As 

shown in this %ure, it is common to provide services by setting a slot cycle index value 
of the MSs to '2'. According^, each MS retrieves slots allocated to itslef with 64 slot 
periods. The slot cycle index value is set as one positive number between 0 to 7. When 
the index value is 0, the MS retrieves the slots with 16 retrieval periods. When the index 
value is 1, the MS retrieves the slots with 32 retrieval periods. 

[4] As mentioned above, the related-art mobile stations are all set to have a same 

retrieval period. According]^, the on-time of an active state for each mobile station is also 
same and thus batteiy consxmiption is proportionally decreased. Accordingly, for a MS 
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which is not required to receive paging messages in real-time (such as a MS for tracing a 
position and a MS for dedicatedly transroitting a character message), the retrieval period 
is set to an unnecessarily short one, which thereby causes the battery to be unnecessarify- 
consumed. 

SUMMARY OF THE INVENTION 

[5] An objea of the present invention is to solve one or more of the above- 

mentioned problems of the related art. 

[6] Another object of the present invention is to reduce unnecessary battery 

consumption by setting different retrieval periods of mobile stations according to use, 
thereby increasing a sleep time of the MS. 

[7] In order to accomplish these and other objects and advantages, the present 
invention provides a method for increasing the use time of a battery of a mobile station 
in a communication system, comprisir^ the processes of identifying the mobile stations 
according to the uses thereof; setting a slot cycle index value of each MS according to the 
uses; and retrieving slots of a pagir^ channel in the corresponding MS according to the 
slot cycle index value. The slot cycle index value is preferably a positive nxmiber of 0 to 
7. 

[8] Preferabfy^, the process of setting the slot cycle index value comprises the steps 

of deciding the slot cycle index value in the MS, thereby transmitrir^ it to an upper 
system; and storing the slot cycle index value into a slot cycle index field of a retrieval 
period information table for the respective MS in the upper system. 
[9] Differently, the process of setting the slot cycle index value may comprise the 

steps of deciding the slot cycle index value in an upper system, thereby transmitting it to 
the MS; reporting a receipt of the slot cycle index value to an user in the MS; setting the 
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received slot cycle index value when a message of changing a retrieval period is inputted 
from the user; reporting a completion of setting the slot cycle index value to the upper 
system; and storing the slot cycle index value into a slot cycle index field of a retrieval 
period information table for the respective MS in the upper system. Preferabfy, the slot 
cycle index value is stored in a certain filed of an order message, and then transmitted to 
the MS. 

[10] Preferably, the process of retrieving the slots of the paging channel comprises 
the steps of setting the slot cycle index value that is periodically transmitted to the MS 
from the upper system as a maximum value; comparir^ the slot cycle index value 
received from the upper system with the set slot cycle index value, thereby choosing a 
more smaller value; and retrieving the slots of the ps^ing channel as the MS is 
transitioned from a sleep state to an active state according to the chosen slot cycle index 
value. 

[11] According to another embodiment of the invention, there is provided a 
method for increasing using time of a battery of a MS in a communicauon system, 
comprising the processes of setting a retrieval period of slots of a paging channel 
accordii^ to the uses of the MS; registering the retrieval period in an upper system; and 
retrievii^ the slots of the paging channel as the MS is transitioned from a sleep state to 
an active state in the registered retrieval period 

[12] Preferab^, the process of registering the retrieval period comprises the steps 
of setting a slot cycle index value corresponding to the retrieval period in the MS; 
transmitting the set slot cycle index value to the upper system; and storii^ the slot cycle 
index value into a slot cycle index field of a retrieval period information table for the 
respective MS in the upper system. 

[13] According to a further embodiment of the invention, there is provided a 
method for increasii^ usii^ time of a battery of a MS in a conmnanication system, 
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comprising the processes of identifyii^ the uses of the MS by using a subscriber 
information of the MS in an upper system; deciding a retrieval period of a paging 
channel of the MS according to the uses, thereby transmitting it to the MS; setting the 
retrieval period in the MS; registering the set retrieval period in the upper system; and 
retrieving the paging channel in the MS as the MS is transitioned from a sleep state to an 
active state in the registered retrieval period 

[14] Preferab^, the process of settii^ the retrieval period comprises the steps of 
receiving a message in which a slot cycle index value corresponding to the retrieval period 
is stored from the upper system; reportii^ a receipt of the message to an user; and 
setting the received slot cycle index value when a message of changing the retrieval 
period is inputted from the user. 

[15] Preferab^, the process of registering the retrieval period comprises the steps 
of setting the slot cycle index value corresponding to the received retrieval period in the 
MS, and then reporting a completion of the settii^ to the upper system; and storing the 
slot cycle index value into a slot cycle index field of a retrieval period information table 
for the respective MS in the upper system. 

[16] Preferab^, the process of retrieving the paging channel comprises the steps of 
settii^ the slot cycle index value that is periodically transmitted to the MS from the upper 
system as a maximum value; comparing the slot cycle index value received from the 
upper system with the set slot cycle index value, thereby choosing a more smaller value; 
and retrievii^ the slots of the paging channel in the retrieval period 
[17] According to a further embodiment of the invention, there is provided a 
method for increasing using time of a battery of a MS in a conmumication system, 
comprisii^ the processes of identifying the mobile stations according to the xises thereof; 
and setting slot cycle index values of the mobile stations according to the uses, 
respectively^. The slot cycle index value is preferabfy' a positive number of 0 to 7. 
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[18] Preferab^, the process of identifying the mobile stations according to the uses 
thereof comprises the process of setting retrieval periods of the slots of the paging 
channel as different ones, respectivefy^. 

[19] Preferab^, the retrieval period of the slots of the p^ii^ channel is changed 
according to the slot cycle index value of the mobile station. 

[20] More preferab^, the method further comprises the process of retrieving the 
slots of the paging channel in the corresponding mobile station according to the slot 
cycle index value. 

[21] Preferabfy^, the slot cycle index value is comprised in an order message. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[22] FIG. 1 is a view of illustratively showing a retrieval period of slots of a paging 
channel in a related-art MS; 

[23] FIG. 2 is a view of showing a message flow when a retrieval period of slots of 
a paging channel in the MS is set according to the present invention; 
[24] FIG. 3 is a view of showing a message flow when a retrieval period of the MS 
is set in an upper system according to the present invention; 

[25] FIG. 4 is a view of illustrarivefy showing a retrieval period of the MS 
according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[26] A mobile station operates in a sleep state and transitions to an active state 
every retrieval period of slots of a paging channel thereof, so that it retrieves the slots 
allocated to itself, thereby checking a paging message transmitted from an upper system. 
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The MS returns to the sleep state when there is not a paging message transmitted to itself. 
When a paging message is transmitted to the MS, the MS receives the message and then 
retums to the sleep state. In this time, while the MS is operating in with the active state, a 
battery of the MS is consumed. 

[27] Accordingly, for an MS which is not required to process paging messages with 
real-time (such as a MS for servicing a voice call, a MS for tracii^ a position and a MS for 
dedicatedly transmittii^ a charaaer message), a retrieval period thereof is set to be long, 
which thereby increases the sleep state time. As a restJt, the battery consumption can be 
reduced 

[28] According to the present invention, a retrieval period of slots of a paging 
charmel is decided, according to the following equation, by a slot cycle index value 
present at a code division multiple access system standard, according to the uses of the 
MS. 

[29] an incoming period (msec) = 16 * 2^°^ C3^«i°^^«i^ * 80 (msec) 

[30] where, 16 2siot*7cie"«iexvaiue is the number of slots, the slot cycle index value is 

a positive number of 0 to 7, and 80 (msec) is a slot period. 

[3 1] Accordingly, each MS may have retrieval periods different from one another by 
setting an appropriate slot cycle index value according to the uses thereof when initialty- 
settir^ up. For example, by setting the slot cycle index value as '4', an MS for tracing a 
position monitors a paging channel with a slot period of 16 x 2"^ and remains in a sleep 
state during the corresponding time. As a result, battery consumption can be 
significantly reduced 

[32] Meanwhile, slot cycle index information, which is a faaor of decidir^ a 
retrieval period of slots of the paging charmel, should be registered in an upper system in 
order to transmit a paging message to the MS in the retrieval period For example, the 
slot cycle index information of the MS should be registered in a mobile switching center 
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(MSG) via a base station (BS). 

[33] According^, the MSG has a retrieval period information table for respective 
MSs, and stores and registers the slot cycle index information of each MS into a slot cycle 
index field of the table. Meanwhile, the retrieval period information table for the 
respective MS msy be provided for other database system such as a base controller, a 
home location register (HLR) or a visitor location register (VLR) rather than the MSG. 
[34] When transmitting a pagii^ message, the MSG transmits the slot cycle index 
information of the MS, which was stored in the retrieval period information table for the 
respective MS, to the base station. Then, the base station transmits the pagii^ message 
to the MS in the retrieval period of the MS using the slot cycle index information 
transmitted from the MSG. 

[35] The MS transitions from the sleep state to the active state in the retrieval 
period thereof, so that it receives the p^ii^ message transmitted from the upper system. 
In this time, the MS chooses a smaller one of the slot cycle index values stored in a 
memory such as an EEPROM. of the MS according to the retrieval period set in itself, 
the retrieval period transmitted from the upper system, and more specifica%, the uses 
thereof, and a max slot cycle index value periodically transmitted from the upper system 
via a system parameter message of the paging channel, and thus decides a retrieval period 
of its own. Accordii^ly, the upper system sets the max slot cycle index value as a 
settable maximimi value of 7' and transmits it. A method for increasing the use time 
of a batteiy of the MS is explained in more detail with reference to the accompanying 
drawings. 

[36] F^. 2 is a flowchart showing that when the MS periodically receives a max slot 
cycle index (=7) from the MSG according to an embodiment of the invention, it sets a 
slot cycle index of its own. The MS sets a slot cycle index value for deciding a retrieval 
period suitable for the uses thereof (S21). Then, the MS transmits the set slot cycle 
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index information to the MSG via the BS by using a registration message (S22, S23). 
The MSG stores and registers the transmitted slot cycle index value in a slot cycle index 
field of a retrieval period information table for the respective MS (S24). 
[37] After that, when transmittii^ the pagii^ message, the MSG transmits the 
registered slot cycle index information to the BS (S25). The BS confirms the retrieval 
period of the MS by usii^ the slot cycle index information of the MS (S26), and then 
transmits the paging message to the MS via slots allocated to the MS in the retrieval 
period (S27). 

[38] Gorresponding^, the MS transitions from a sleep state to an active state in the 
retrieval period of its own, so that it retrieves the slots allocated to itself and thus 
receives the p^ii^ message transmitted from the MSG via the BS (S28). 
[39] Fig. 3 is a flowchart showing that when the MSG periodically transmits a max 
cycle index (=7) to the MS according to another embodiment of the invention, it sets a 
slot cycle index value of the respective MS, The MSG identifies the uses of the 
corresponding MS by losing the subscriber information of the MS and decides a slot cycle 
index value suitable for the uses (S31). The subscriber information comprises billing 
information stored in a billing center or registration information stored in the HLR, 
[40] The decided slot cycle index information is transmitted to the BS (S32). The 
BS transmits the slot cycle index information received from the MSG to the 
corresponding MS through a certain message (S33). The certain message is an order 
message beii^ transmitted to the correspondii^ MS via the paging channel. A slot q^-cle 
index information field in which the slot cycle index value is set is defined in the message. 
[41] The MS which received the slot cycle index information reports receipt of the 
information to the user, sets the received slot cycle index value when a message of 
changing a retrieval period is input from the user (S34), and transmits a response message 
reporting completion of the setting to the MSG via the BS (S35, S36). 
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[42] Corresponding]^, the MSG registers the slot cycle index value set in the 
corresponding MS, that is, the slot q^cle index value that was decided and transmitted hy 
it, into a slot cycle index field of a retrieval period information table for the respeaive 
MS (S37). 

[43] After that, when transmitting the paging message to the corresponding MS, 
the MSG transmits the slot cycle index information of the corresponding MS to the BS 
(S38). 

[44] Then, the BS confirms a retrieval period of the corresponding MS using the 
received slot cycle index information (S39) and transmits the paging message to the MS 
in the retrieval period (S40). 

[45] Gorresponding^, the MS transitions firom a sleep state to an active state in the 
retrieval period of its own, so that it retrieves the slots of the paging channel allocated to 
itself and receives the paging message being transmitted via the BS (S41). 
[46] Fig. 4 is a view of illustratively showii^ a retrieval period of the MS according 
to the inventioiL The slot cycle index values are set as different ones according to uses 
of the MS, The MS havii^ a slot cycle index value of '2' transitions from the sleep state 
to the active state every 64 (16x2^) slot periods, retrieves the slots of the paging channel 
allocated to itself, and checks the pagii^ message being transmitted to itself. The MS 
havir^ a slot cycle index value of *4' transitions to the active state every 256 (16x2^) slot 
periods, retrieves the slots of the paging chaimel allocated to itself, and checks the paging 
message. 

[47] As discussed above, according to the invention, for a MS which is not required 
to receive paging messages in real-time, such as a MS for tracing a position and a MS for 
dedicatedly transmittit^ a character message, the retrieval period thereof is set to be long 
by setting the retrieval periods of the slots of the pagii^ channel as different ones 
accordii^ to uses of the MS, thereby increasing the sleep time of the MS. According!^, 
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battery consumption can be reduced 

[48] While the invention has been shown and described with reference to certain 
preferred embodiments thereof, it will be imderstood by those skilled in the art that 
various changes in form and details may be made therein without departii^ from the 
spirit and scope of the invention as defined by the appended claims. 
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